Supplementary
"S" represents the richness and composition of multicellular taxa and microbial assemblages.
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SUPPLEMENTARY METHODS

Analysis of Soil Samples (Field).
In the field laboratory, bulk soil samples were further aliquoted and processed for additional analyses:
1.
DNA-based analyses (~80 g soil): aliquoted from homogenized bulk soil sample into a sterile 50 mL centrifuge tube. Analyses were carried out at the University of Waikato.
2. Soil total ATP analysis (100 mg soil x 2): aliquoted from homogenized bulk soil sample into sterile ATP assay tubes.
3.
Soil geochemistry (~80 g soil): aliquoted from homogenized bulk soil sample through a 2 mm sieve into a 4 oz. Whirl-Pak. Analyses were carried out at Virginia Tech, Blacksburg, VA, USA.
4.
Soil pH and conductivity (2 mL volume): aliquoted from homogenized bulk soil sample through a 2 mm sieve into a 15 mL centrifuge tube.
5.
Soil water activity (Aw) (~15 g): aliquoted from homogenized bulk soil sample through a 2 mm sieve into an Aw measurement cup.
Total soil ATP was measured in duplicates (triplicates where the duplicates did not match) using a 3M Clean-Trace Beverage Test Kit (Acorn Scientific, Auckland, NZ) with a modified protocol. In short, 100 µL of Extractant Buffer was added to 100 mg of soil and allowed to incubate for 60 seconds. 75 µL of ATP Assay Solution was then added to the sample, which was immediately read using a 3M Clean-Trace NG Luminometer (Acorn Scientific). Total soil ATP levels were recorded as relative fluorescence units, and pure ATP solutions were used to check for signs of inhibition in samples with low readings. Soil pH and conductivity were measured using the slurry method (Lee et al. 2012) . In brief, 10 mL of deionised water was added to a soil aliquot (2 mL) and mixed thoroughly. The pH and conductivity of the resulting slurry was (Barrett et al. 2004) . Microinvertebrates (i.e., nematodes, tardigrades and rotifers) were extracted from soils using a modified sugar-centrifugation technique (Freckman and Virginia 1997 ) and identified and enumerated using bright-field microscopy (Olympus CK40 Inverted Microscope, Olympus America Inc., Center Valley, PA). Population abundances were recorded as numbers of individuals per kg soil, corrected to oven-dry weight equivalent. Demographic information for nematode populations (i.e., gender, juvenile/adult, alive/dead) was also recorded but not used for the construction of the SEM. Observed protozoan (i.e., flagellates, amoebae, and ciliates) abundances were recorded, but the data were not included in the SEM since reliable characterizations of protozoan abundance and diversity greatly exceeded our logistical capability (Bamforth et al. 2005) .
Soil samples for DNA-based analyses were transported to Scott Base within 72 hours of collection, where they were stored at -20°C. They were then shipped to University of Waikato under refrigerated conditions and stored at -80°C until analyzed. DNA was extracted from soils and analyzed as described below. A subsample of soil was air-dried and ground in a ball mill to a fine homogenous powder for geochemical analyses. Organic carbon and total nitrogen (inorganic Supplementary Information (Lee et al) and organic) content was determined from a 300 mg acidified aliquot of this dried, homogenized material with a CE Elantech Flash EA 1112 Elemental Analyzer (Lakewood, NJ) at the Virginia Tech Ecosystem Analysis Laboratory (Barrett et al. 2009 ).
DNA Extraction and Characterization. For each sample, 0.7 g of soil was added to a microcentrifuge tube containing 0.5 g each of 0.1 mm and 2.5 mm silica-zirconia beads (BioSpec Products, Bartlesville, OK, USA). 270 µL phosphate buffer (100 mM NaH2PO4) and 270 µL SDS lysis buffer (100 mM NaCl, 500 mM Tris pH 8.0, and 10% SDS) were added, and samples were bead-beaten for 10 minutes on a Vortex Genie 2 with a 24-tube vortex adapter (Mo Bio Laboratories Inc., Carlsbad, CA, USA). 180 µL CTAB extraction buffer (100 mM Tris-HCl, 1.4 M NaCl, 20 mM EDTA, 2% CTAB, 1% PVP, 0.4% BME) was then added, and samples were For samples yielding DNA concentrations less than 1.8 ng/µL, extractions were repeated manually, without processing on the X-tractor Gene, to increase yields. The lysis steps were Supplementary Information (Lee et al) completed as outlined above, and the method after the chloroform step was modified as follows.
The final ammonium acetate concentration of the lysate was brought to 2.5 M, 300 µL chloroform:isoamyl alcohol (24:1) was added, samples were vortexed, and centrifuged at 16,000 g for 5 minutes. The entire aqueous phase was transferred to a new tube and the chloroform step repeated with an equal volume of chloroform:isoamyl alcohol (24:1). The aqueous phase was transferred to a new tube and DNA was precipitated with addition of 0.54 volumes of isopropanol followed by centrifugation at 16,000 g for 20 min. Pellets were washed by adding 1 mL 70 % ethanol, centrifuged at 16,000 g for 5 min, and the supernatant discarded. Dried pellets were resuspended in 30 µL TE pH 8.5.
DNA extracts were quantified using Quant-iT Picogreen dsDNA reagent (Invitrogen, Auckland, New Zealand) on a FLUOstar optima fluorescence plate reader (BMG Laboratories, Offenburg, Germany). Briefly, 100 µL of picogreen solution (picogreen diluted 1:200 in TE) was added to each well of a black 96 well plate, containing 95 µL TE and 5 µL sample or standard containing 0 to 25 ng/µL lambda dsDNA (Invitrogen). Samples were excited at 485 nm and emission was measured at 520 nm. All extracts with DNA concentrations exceeding 2.2 ng/µL, were adjusted to between 1.8 and 2.2 ng/µL in TE to ensure consistent template concentrations in community analyses. The high-throughput DNA extraction method yielded >1.8 ng/µL for 386 samples while the manual adaptation of the method yielded >1.8 ng/µL for a further 87 samples.
For the remaining 17 samples, DNA yields were <1.8 ng/µL but were sufficient for PCR amplification. DNA was below limits of detection in all negative controls. 
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